(25C;/= 0.1 M, NaNO3). The first two protons are released from the two -P(O)2(OH)-groups (PKa/1 5.57; PKa/2 6 .29) and the next two protons are from the H(N1) sites of the guanine residues (PKaJ3 8.73; PKa/4 9.48). The micro acidity constants of the various sites are also evaluated. Comparison of these data with those determined for the three-protonic H2(dGMP) +/-(PKa/1 2.69 for the H+(N7) site; PKa/2 6 .29 for-P(O)2(OH), PKa/3 9.56 for H(N1)) shows that on average the N-7-coordinated Pt 2+ acidifies the phosphate protons by z pK a 0.36 and the H(N1) sites by pK a 0.46. These results are further compared with those obtained previously for cis-(NH3)2Pt(L)2, where L 9-ethylguanine or monoprotonated 2'-deoxycytidine 5'-monophosphate. Conclusions regarding platinated DNA are also presented.
INTRODUCTION
Them is now much evidence that the anticancer drug, Cisplatin, + i.e. cis-diamminedichloro-platinum(ll), loses in the cell the chloro ligands and exerts then its biological action +Abbreviations" cis-(NH3)2Pt N1-deprotonated dGMp2; 9-EtG 9-ethylguanine; (9-EtG-H)-Nl-deprotonated 9-EtG; L general ligand. Species which are given without a charge either do not carry one or represent the species in general (i.e., independent from their protonation degree); which of the two versions applies is always clear from the context. by the preferred binding of cis-(NH3)2Pt 2+ to the N7 sites of the guanine residues of DNA. [1'2] Consequently, the coordination chemistry of cis-diammine-platJnum(ll) has much been studied, especially its interaction with nucleobases (e.g. [3'4] + and a preliminary abstract [8] dealing with cis-(NH3)2Pt(dGMp)2-. Figure 2 , vide infra), has also been studied. [9] -0 A species with a nucleobase residue is always defined as L; hence, such a species may be mono-protonated, e.g. at the phosphate group as in dGMP 2" or at the N7 site as in 9-EtG, giving H(L), or it may be de-protonated, e.g. at H(N1) as in dGMP2, giving (L-H). Therefore, the acidity constants are defined, e.g., according to equilibria (1) to (3) ; for the sake of clarity the charges are omitted at the ligand species:
Hence, e.g., H2(dGMP) From the results summarized in Table 1 it is immediately evident that deprotonation of the -P(O)2(OH)-residues occurs in all species relatively close to pH 6, whereas the proton from the H(N1) site of the guanine moieties is released in the pH range of about 9. Of some surprise may appear the fact that the H+(N7) site of the positively charged H(9-EtG) + re- 
H2(L)/H(L)/L
H(9-EtG) + [7] Pt(9-EtG) + [7] H2(dGMP) + Pt(H.dGMP)2 H(dCMP)- [9] b Pt(H.dCMP)2 [9] H2(L) (L) they are on average only about 0.1 pK units larger than z PKaJst 0.6. In other words, the mutual influence that the two corresponding acidic sites in these complexes exert on each other is quite small, which indicates that the distances between these sites (at least in the protonated forms) must be relatively large.
Micro Acidity Constants for the cis-(NH3)2Pt(L). 2 Species and Acidifying
Effect of the N7-Coordinated Pt 2+
The negative logarithms of the two acidity constants, e.g., pKHpt(H.dCMP)2 and P/(dCMP)(H.dCMP), are only slightly more apart from each other than the statistically expected 0.6 pK units; this means, the buffer regions of the two species, Pt(H.dCMP) 2 and Pt(dCMP)(H.dCMP)-, are strongly overlapping. The same also applies to the other Pt 2+ complexes considered here; i.e., those formed between cis-(NH3)2P + and 9-EtG, H(dGMP)-, or dGMP 2 (see Table 1 ). Therefore, for a clean quantification of the acidity of the various sites it is necessary to calculate the micro acidity constants for the individual sites. Following known routes [13'14] we have summarized in Figure 3 , as an example, the equilibrium scheme for cis-(NH3)2Pt(H'dCMP) 2 defining the micro acidity constants (k) and giving their interrelation with the macro acidity constants (K). There are three independent equations (a), (b), and (c), but four unknown constants; [3] however, by taking into account the statistical considerations of Section 3.2 the matter becomes simple in the present case because P/(H.dCMP) + log 2 5.73 + 0.3 6.03 pk Pkl; the analogues reasoning provides pk 2, etc.
The values for the micro acidity constants, pk pk and pk 2 pk2, for the four cis-(NH3)2Pt(L)2 complexes appearing in Table 1 are summarized in columns 2 and 3 of 
In equation (9) From the z PKa/av value in row 1 and column 6 of Table 2 it is evident that the acidifying effect on the two H(N1) sites of Pt 2+ coordinated to the N7 sites in the guanine residues of cis-(NH3)2Pt(9-EtG)22
+ is quite significant (L PKa/av 1.23). The corresponding " this has already been proven. [9] Consequently, one may suggest that, e.g., Mg 2+ binding to the phosphate backbone of platinated DNA is not much inhibited by the nucleobase-bound Pt2+.
A further interesting observation is the rather significant acidification of the H(N1) sites of guanine residues by N7-coordinated Pt2+. This suggests, and evidence pointing into this direction has already been found, [7] that in this way the H(N1) site is transformed into an even better H donor suitable for hydrogen bonding than it is the case in the uncomplexed guanine residue.
